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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for firing a silicon 
carbide molded body, capable of providing a porous silicon carbide 
member having a sufficiently high flexural strength free from broken 
piece and pinhole. 

SOLUTION: This method for firing a silicon carbide molded body is 
characterized in that a pillar-shaped silicon carbide molded body 
which comprises silicon carbide powder, a binder and a dispersion 
medium liquid and in which a great number of through holes are 
placed side by side separately by partitions in the longer direction 
is de-fatted, placed on a burning tool and fired and a space is made 
between the burning tool and the silicon carbide molded body. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The baking approach of the silicon carbide Plastic solid which is the baking approach of said silicon 
carbide Plastic solid which lays on the fixture for baking and is calcinated after degreasing the column-like 
silicon carbide Plastic solid with which many breakthroughs separated the septum and were installed in the 
longitudinal direction side by side including silicon carbide powder, a binder, and dispersion-medium liquid, 
and is characterized by preparing space between said fixtures for baking and said silicon carbide Plastic solids. 
[Claim 2] The baking approach of a silicon carbide Plastic solid according to claim 1 of preparing space by 
inserting wooden-clogs material between the fixture for baking, and a silicon carbide Plastic solid. 
[Claim 3] The baking approach of the silicon carbide Plastic solid according to claim 2 using a ceramic member 
as wooden-clogs material. 

[Claim 4] A ceramic member is the baking approach of the silicon carbide Plastic solid according to claim 3 
which consists of carbon or silicon carbide. 

[Claim 5] For a ceramic member, bulk density is 3 0.3g/cm. The baking approach of the silicon carbide Plastic 
solid according to claim 3 which are the following carbon felt. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the baking approach of a column-like silicon carbide Plastic 

solid that many breakthroughs were installed in the longitudinal direction side by side. 

[0002] 

[Description of the Prior Art] It poses a problem that the particulate contained in the exhaust gas discharged by 
internal combustion engines, such as cars, such as a bus and a truck, and a construction equipment, does 
damage to an environment or the body recently. By passing a porosity ceramic for this exhaust gas, the ceramic 
filter which carries out uptake of the particulate in exhaust gas, and purifies exhaust gas is proposed variously. 
[0003] Two or more porosity silicon carbide members 90 as shown in drawing 8 band together, and the ceramic 
filter usually constitutes the ceramic filter 80. Moreover, as this porosity silicon carbide member 90 is shown in 
drawing 9 , many breakthroughs 95 are installed in a longitudinal direction side by side, and the septum 94 
which separates breakthrough 95 comrades functions as a filter. 

[0004] Namely, the breakthrough 95 formed in the porosity silicon carbide member 90 As shown in drawing 9 
(b), the exhaust gas with which either the entry side of exhaust gas or the edge of an outlet side flowed into 
********** and the breakthrough 95 of 1 with the filler 96 In case it flows out of other breakthroughs 95 and 
exhaust gas passes this septum 94 after passing the septum 94 which surely separates a breakthrough 95, a 
particulate is caught in septum 94 part and exhaust gas is purified. Such a porosity silicon carbide member 90 is 
extremely excellent in thermal resistance, and since regeneration etc. is easy, it is used for various large-sized 
cars etc. 

[0005] In case such a porosity silicon carbide member is manufactured conventionally, after mixing silicon 
carbide powder, a binder, and dispersion-medium liquid and preparing the mixed constituent for Plastic solid 
manufacture first, a silicon carbide Plastic solid is produced by performing extrusion molding of this mixed 
constituent etc. 

[0006] And next, the acquired silicon carbide Plastic solid is dried using a heater etc., it has fixed reinforcement, 
and the desiccation object of the silicon carbide Plastic solid which can be dealt with easily is manufactured, 
after this desiccation process — an obturation process — carrying out — the end of the breakthrough of a silicon 
carbide Plastic solid — an obturation agent ~ being filled up - one of the breakthroughs — an end --**** 
suggestion it is made like. 

[0007] While heating a silicon carbide Plastic solid at 400-650 degrees C under an oxygen content ambient 
atmosphere after this desiccation process and an obturation process and volatilizing the solvent in an organic 
binder component, the cleaning process which carries out decomposition disappearance of the resinous principle 
is performed, and a porosity silicon carbide member is manufactured through the baking process made to sinter 
further by heating silicon carbide powder at 2000-2200 degrees C under an inert gas ambient atmosphere. 
[0008] And at the conventional baking process, as shown in drawing 7 , after laying silicon carbide Plastic solid 
12 on the fixture 1 1 for baking made from the carbon installed into the crucible (not shown) and carrying this in 
to a firing furnace, it was calcinating by heating. 

[0009] Silicon carbide Plastic solid 12 originates in that manufacture condition, and is about 3% of Si02 in 
silicon carbide powder. Since it contains, it sets at this baking process, and it is silicon carbide Plastic solid 12 
to the above Si02. The following reaction formula with the carbon which constitutes this SiO gas and the 
fixture 1 1 for baking by being sublimated and emitted and that part serving as SiO gas (1); 
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[0010] SiO+2 C->SiC+CO ... (1) 

[001 1] It is alike and the shown reaction advances, consequently — while the big and rough particle which 
consists of silicon carbide will be formed in fixture 1 1 front face for baking and the smooth nature on the front 
face for baking of a fixture will be lost - silicon carbide Plastic solid 12 and the fixture 1 1 for baking - 
adhering — etc. — it was generated, the porosity silicon carbide member obtained was made to generate a chip 
14 and a pinhole, and it had become the cause which the yield reduces. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention was made in order to solve these problems, it has 
neither a chip nor a pinhole, and aims at offering the baking approach of a silicon carbide Plastic solid that the 
porosity silicon carbide member which has flexural strength high enough can be obtained. 
[0013] 

[Means for Solving the Problem] After the baking approach of the silicon carbide Plastic solid of this invention 
degreases the column-like silicon carbide Plastic solid with which many breakthroughs separated the septum 
and were installed in the longitudinal direction side by side including silicon carbide powder, a binder, and 
dispersion-medium liquid, it is the approach of laying on the fixture for baking and calcinating, and is 
characterized by preparing space between the above-mentioned fixture for baking, and the above-mentioned 
silicon carbide Plastic solid. 
[0014] 

[Embodiment of the Invention] Hereafter, the baking approach of the silicon carbide Plastic solid of this 
invention is explained as occasion demands, referring to drawing 1 . In this invention, the column-like silicon 
carbide Plastic solid with which many breakthroughs separated the septum and were first installed in the 
longitudinal direction side by side including silicon carbide powder, a binder, and dispersion-medium liquid is 
produced. 

[0015] Although especially the particle size of the above-mentioned silicon carbide powder is not limited, what 
combined the powder 1 00 weight section which has the mean particle diameter which what has few contraction 
is desirable, for example, is about 0.3-50 micrometers, and the powder 5-65 weight sections which have the 
mean particle diameter of about 0.1-1.0 micrometers in the next baking process is desirable. 
[0016] Although not limited especially as the above-mentioned binder, methyl cellulose, a carboxymethyl 
cellulose, hydroxyethyl cellulose, a polyethylene glycol, phenol resin, an epoxy resin, etc. can be mentioned, for 
example. The loadings of the above-mentioned binder usually have desirable 1-10 weight section extent to the 
silicon carbide powder 100 weight section. 

[0017] Although not limited especially as the above-mentioned dispersion-medium liquid, alcohol [, such as an 
organic solvent; methanol, ], such as benzene, water, etc. can be mentioned, for example. Optimum dose 
combination of the above-mentioned dispersion-medium liquid is carried out so that the viscosity of a mixed 
constituent may become fixed within the limits. 

[0018] After these silicon carbide powder, a binder, dispersion-medium liquid, etc. are mixed by attritor etc., it 
is fully kneaded by a kneader etc. and the silicon carbide Plastic solid of the shape of a column by which many 
breakthroughs separated the septum and were installed in the longitudinal direction side by side by the 
extrusion-molding method etc. is produced. After drying this silicon carbide Plastic solid, an obturation process 
is performed and ****** of the breakthrough of a silicon carbide Plastic solid is performed. 
[0019] Then, the silicon carbide Plastic solid produced by the above-mentioned process is degreased. At the 
cleaning process of the above-mentioned silicon carbide Plastic solid, after laying the above-mentioned silicon 
carbide Plastic solid in the fixture for cleaning, it carries in to a cleaning furnace and usually heats at 400-650 
degrees C under an oxygen content ambient atmosphere. Thereby, while a binder etc. vaporizes, it decomposes 
and disappears and only silicon carbide powder remains mostly. 

[0020] Next, the degreased silicon carbide Plastic solid is laid on the fixture for baking, and is calcinated. At 
this baking process, heat the silicon carbide Plastic solid degreased at 2000-2200 degrees C under inert gas 
ambient atmospheres, such as nitrogen and an argon, silicon carbide powder is made to sinter, and a porosity 
silicon carbide member is manufactured. In this invention, space is prepared between the above-mentioned 
fixture for baking, and the above-mentioned silicon carbide Plastic solid in this case. In addition, as the above- 
mentioned fixture for baking, carbon is usually used. 

[0021] Space is prepared for preventing generating a chip and a pinhole in the porosity silicon carbide member 
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manufactured by the silicon carbide big and rough particle generated when the SiO gas and the fixture for 
baking made from the above-mentioned carbon generated from the above-mentioned silicon carbide Plastic 
solid react between the above-mentioned fixture for baking, and the above-mentioned silicon carbide Plastic 
solid. 

[0022] Although not limited especially as an approach of preparing space between the fixture for baking made 
from the above-mentioned carbon, and the above-mentioned silicon carbide Plastic solid, as shown in drawing 
1 , the approach of inserting the wooden-clogs material 13 between the fixture 1 1 for baking and silicon carbide 
Plastic solid 12 is mentioned, for example. 

[0023] Since the thermal resistance which can bear the elevated temperature at the time of baking is required for 
the wooden-clogs material 13, its ceramic member which has such thermal resistance is desirable. 
[0024] When space is formed between the fixture 1 1 for baking, and silicon carbide Plastic solid 12 using the 
wooden-clogs material 13 which consists of such a ceramic member, heat transfer to silicon carbide Plastic 
solid 12 is mainly performed through the fixture 1 1 for baking which exists under silicon carbide Plastic solid 
12, heat conducts it through the wooden-clogs material 13 in the part in which the wooden-clogs material 13 
exists, and heat conducts it by thermal radiation in the part in which the wooden-clogs material 13 does not 
exist. 

[0025] And if the heat transfer from the ingredient which exists downward is large, lifting of the temperature of 
silicon carbide Plastic solid 12 will advance at a rate with early sintering early, on the other hand, if the heat 
transfer from a lower ingredient is small, lifting of the temperature of silicon carbide Plastic solid 12 will be 
slow, and sintering will not advance easily. 

[0026] Therefore, in order to advance sintering early, as for the above-mentioned ceramic member, what has the 
comparatively high heat conductivity is desirable, for example, carbon, silicon carbide, alumimium nitride, 
silicon nitride, etc. are mentioned. 

[0027] In this, the above-mentioned silicon carbide does not react at all with SiO gas, but since the porosity 
silicon carbide member and ingredient which are manufactured are the same, it is desirable, but since this 
silicon carbide is too hard, it tends to damage the above-mentioned silicon carbide Plastic solid. Therefore, 
carbon is more desirable when these matters are synthetically taken into consideration. Moreover, although 
especially the gestalt will not be limited if it is carbon, what finished setting up the thing of the shape of the 
carbon felt which cannot damage a silicon carbide Plastic solid easily, and which was made blanket-like 
combining carbon fiber, or yarn is desirable. 

[0028] Moreover, the bulk density of the above-mentioned carbon felt is 0.3 g/cm3. It is desirable that it is the 
following and it is 0.1 g/cm3. It is more desirable that it is the following. It is because do not damage silicon 
carbide Plastic solid 12, and the touch area of silicon carbide Plastic solid 12 and the carbon felt is small, the 
omission of the SiO gas which occurred from silicon carbide Plastic solid 12 is also good, although it is inferior 
to thermal conductivity a little, so the big and rough particle which silicon carbide Plastic solid 12 and the 
carbon felt react, and consists of silicon carbide is hard to be formed. 

[0029] The bulk density of the above-mentioned carbon felt is 0.3 g/cm3. Since the flow of the SiO gas which 
occurred that it was above from silicon carbide Plastic solid 12 is not good, the big and rough particle which 
SiO and the carbon felt become easy to react and consists of silicon carbide is easy to be formed, and silicon 
carbide Plastic solid 12 and the carbon felt adhere, or it becomes easy to generate a chip and a pinhole in silicon 
carbide Plastic solid 12. In addition, the bulk density of the above-mentioned carbon felt is 0.3 g/cm3. It hurts 
** quantity the following and thermal conductivity also becomes low with 0.4 or less W/m-k. Therefore, 
although it is desirable to make the thickness thin in order to make good heat conduction from the fixture 1 1 for 
baking, it is necessary to secure the space for SiO gas escaping. When these things are taken into consideration, 
the thickness of the carbon felt has about 1-10 desirablemm. 

[0030] The thickness of the wooden-clogs material 13 has the desirable range of 1-1 0mm, when heat 
conduction from under silicon carbide Plastic solid 12 is taken into consideration. What is necessary is just to 
adjust concrete thickness suitably in consideration of the thermal conductivity of the wooden-clogs material 1 3 
used actually. 

[0031] Although not limited especially as a concrete configuration of the above-mentioned wooden-clogs 
material, the shape of the field of the stability at the time of laying silicon carbide Plastic solid 12 to the square 
pole is desirable. 
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[0032] Moreover, although not limited especially as a touch area of the above-mentioned wooden-clogs 
material and a silicon carbide Plastic solid, when heat conduction through the above-mentioned wooden-clogs 
material is taken into consideration, the one where a touch area is larger is desirable. However, in order that SiC 
may generate by the reaction with SiO gas as described above when carbon is used, the smaller one of the touch 
area is desirable. 

[0033] It may not be limited especially as the number of the wooden-clogs material arranged under a silicon 
carbide Plastic solid, but two may be laid in the ends of a silicon carbide Plastic solid, and you may lay more 
than it. 

[0034] In addition, at a series of processes of resulting [ from a cleaning process ] in a baking process, a silicon 
carbide Plastic solid is carried through wooden-clogs material on the fixture for baking, and it is desirable to 
perform a cleaning process and a baking process as it is. It is because it can prevent that can perform a cleaning 
process and a baking process efficiently, and carry, and a silicon carbide Plastic solid gets damaged in a 
substitute etc. 

[0035] Thus, by using the baking approach of the silicon carbide Plastic solid of this invention, there is neither a 
chip nor a pinhole and a porosity silicon carbide member with high flexural strength can be manufactured. 
[0036] Moreover, bulk density is 0.3 g/cm3 as wooden-clogs material especially inserted between the fixture for 
baking, and a silicon carbide Plastic solid. By using the following carbon felt, there is neither a chip nor a 
pinhole and a porosity silicon carbide member with high flexural strength can be manufactured suitably. 
[0037] 

[Example] Although an example is hung up over below and this invention is explained to it in more detail, this 
invention is not limited only to these examples. 

[0038] The mixed constituent of a raw material was prepared by blending the alpha mold silicon carbide 
powder 70 weight section with example 1 mean particle diameter of 30 micrometers, the beta mold silicon 
carbide powder 30 weight section with a mean particle diameter of 0.28 micrometers, the methyl cellulose 5 
weight section, the dispersant 4 weight section, and the water 20 weight section, and mixing to homogeneity. 
The extruding press machine was filled up with this mixed constituent, and silicon carbide Plastic solid 23 as 
shown in drawing 2 by part for extrusion rate/of 2cm was produced. That magnitude was 
33mmx33mmx300mm, and the number of breakthroughs 25 was [ cm / 31 thickness /of 2 and a septum 24 of 
this silicon carbide Plastic solid 23 ] 0.35mm. 

[0039] Next, the wooden-clogs material which consists of carbon felt (3mmx5mmx410mm, thermal 
conductivity:0.24 W/m-K, and bulk density:0.15 g/cm3) was laid on the fixture for baking which consists of 
porous carbon (Tokai Carbon Co., Ltd. make G100), the silicon carbide Plastic solid dried on this was laid, and 
the cleaning process was performed by heating at 450 degrees C under the mixed-gas ambient atmosphere of 
the air and nitrogen which have 5% of oxygen density. 

[0040] Next, laying silicon carbide Plastic solid 23 in the above-mentioned fixture for baking, it carried in to 
baking equipment, and under nitrogen-gas-atmosphere mind, by heating at 2200 degrees C, the silicon carbide 
Plastic solid was calcinated and the porosity silicon carbide member was manufactured. 
[0041] Three-point bending of the obtained porosity silicon carbide member was performed using the 
assessment approach (1) flexural-strength flexural strength testing machine, and it asked for flexural strength. 

(2) crystal grain --******-- having had - the condition of the grain growth of the front face of a porosity 
silicon carbide member was evaluated with the scanning electron microscope (SEM) photograph. 

(3) it evaluated by observing the front face of a chip and a pinhole profit **** porosity silicon carbide member. 
[0042] The SEM photograph of the porosity silicon carbide member obtained by this example 1 is shown in 
drawing 3 . The flexural strength of an average of the sample which abnormality grain growth was not caused 
and, as for the crystal grain child in the obtained porosity silicon carbide member, sintering advanced as shown 
in drawing 3 , and it had grown to be even suitable magnitude, and most of a chip or a pinhole was not 
observed, but was obtained was 52MPa and a value high enough. Since the relation between the thickness of 
wooden-clogs material and thermal conductivity had agreed with the conditions which calcinate appropriately 
mostly, this is considered. 

[0043] As example 2 wooden-clogs material, the silicon carbide sintered compact was obtained like the 
example 1 except having used the carbon felt (5mmx5mmx410mm, thermal conductivity 0.24 W/m-K, and bulk 
density :0.1 g/cm3). 
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[0044] The SEM photograph of the porosity silicon carbide member obtained by this example 2 is shown in 
drawing 4 . Since sintering was not advancing thoroughly as the crystal grain child in the obtained porosity 
silicon carbide member showed drawing 4 , the flexural strength of an average of the sample which the particle 
10 micrometers or less was also observed and was obtained was low a little compared with 47MPa and the case 
of an example 1 . Moreover, most of a chip or a pinhole was not observed. Since it was thicker than the case 
where the thickness of wooden-clogs material is an example 1, as for this, some is worse than the case where 
heat conduction to a silicon carbide Plastic solid is an example 1, and it is considered because temperature was 
not fully going up. 

[0045] As example 3 wooden-clogs material, the silicon carbide sintered compact was obtained like the 
example 1 except having used silicon carbide (2mmx5mmx410mm). 

[0046] The SEM photograph of the porosity silicon carbide member obtained by this example 3 is shown in 
drawing 5 . Abnormality grain growth was not caused, and sintering advanced, and the crystal grain child in the 
obtained porosity silicon carbide member had grown to be even suitable magnitude, as shown in drawing 5 . 
However, some which the big chip generated were in the obtained sample by contacting wooden-clogs material. 
When flexural strength was measured except for the sample which such a chip generated, average flexural 
strength was 53MPa and a value high enough. Heat conduction through the wooden-clogs material which this 
becomes from silicon carbide is considered because it was enough. 

[0047] Silicon carbide Plastic solid 23 was produced like example of comparison 1 example 1 . This silicon 
carbide Plastic solid 23 was directly laid on the fixture for cleaning which consists of porous carbon (Tokai 
Carbon Co., Ltd. make G100), cleaning and baking were performed on an example 1 and these conditions, and 
the silicon carbide sintered compact was obtained. The SEM photograph of the porosity silicon carbide member 
obtained in this example 1 of a comparison is shown in drawing 6 . As the crystal grain child in the obtained 
porosity silicon carbide member showed drawing 6 , the flexural strength of an average of the sample which 
abnormality grain growth was observed and was obtained was as low as 42MPa. Moreover, the chip and the 
pinhole were also observed in the contact surface with the fixture for baking. Since the big and rough particle of 
silicon carbide was formed in the front face of the fixture for baking, this is considered. 
[0048] 

[Effect of the Invention] Since the baking approach of the silicon carbide Plastic solid of this invention is as 
above-mentioned, it has neither a chip nor a pinhole and can obtain the porosity silicon carbide member which 
has flexural strength high enough. 

[Translation done.] 
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[Drawing 7] 
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[Drawing 8] 
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Rj^f&A*ffi©¥»teas*fc;h.T o b b tic, ft 

c-, mtbtiz£iimm<kmmi®mzxii 1 4^t°^*- 

[0 0 12] 

[*Was»*bJ:5i:-r5IMil *RRM\ wftfewW 
[0 0 13] 

[!sgs£ft?&i- s fc £><£>#©:] *&m<om<tm%f&M# 
<o&f&jjmt, fcitmrnffi^b^-o-y-bfrmmmb 

[0 0 14] 
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[0 0 15] JiiaK{bS*«&*©t4SH:»»wl8*S*t* 

x.«\ o . 3 - 5 o n m^M^w-^m^-m^-r^B^. 
looaaasto. i~i. Oiimigof^i* 

*1"5!|&*5~6 5 **ttfc«rfc*^:b*fc 
LV\ 10 
[0 0 16] iC'^-f^y— £ LTttW£»*$JlfcV ,> 

a— t KB^v/xfyHr/vn-x, ^fy^^i^v^ 

m®* i o o mm.^zM tt > i ~ i o *«» 

[0017] _h1E5M»ft«£ LTfi#^|S^$^V> 
[0 0 18] iftfe«fls^*»*t^^^-i:»ife«t 

[0 0 19] Z.<D&. iCXSKiOf^KStL^KftS 30 
HSJi^fcJgA U mf^4T9BftT, 4 0 0-6 

[0 0 2 0] JBUBbfc«{k3^SHriE?K#:Sr» 
T^=f^»^Stt^^#HftvT, 2000 — 2200 

[0021] ±iE«j*ffl»A t±^mitmmmmt <o 
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[0 0 2 2] ±E*-*^«0««ffll&Ai:JiE«fl^ 

J-L&vas, tRlx.fi, Hllw^Lfciplc, MfflMl 
1 tm&m&Bft l 2 t ©IWfcTIW* 1 3 Ai"5 

[0 0 2 3] Tifctt i 3 »i, jgfefig^o^ja^iBx.#51S 

[0 0 2 4] r©J:5 4-fe9 5y^asfl , *»b'5c5Ttttf 
1 Z^m^Xl&l&mKs&l 1 t^ftS^^l 2i© 

its if-, jWfc&sMtwflsi 2<oT\zim-rzm&.mm 

Al 1 Sr^-LTtTfctu, Tttttl 3*sfiRSEi-5»»-C 
tt, Ttkttl 3Sr^Lr!R36se*U TSfc$* 1 3 

[0 0 2 5] *Lt, TK#<Ei-5*t»*»fc«>'e«l« s * 
#»**lM\ «fl3£*J*JB*i 2©fiJiE©-tJWMS-<. & 

[0 0 2 6] ftoT, |g?:f<I}TJf5fcK)l:ii > 
±15-1? 9 5 y?$f,m±* t£®.6b1foG&^<Oft^i><Oi> i & 
£l<<, 0iJx.fi. ittikai*, Sterns 

[0027] r©*a»-c±iE«flas*f4, s i otfxt 

v\ ifcfc, *-#^-efottfi, -?:(E>7£J£fi#fcRB3££ax 

Sria^tJ-lirT^fCLfc*— sKv^rc/U h^MOt 

[0 0 2 8] 4fc s ±IE*— hroSfSSgfi* 
0. 3g/cm 3 KK'fc5:i:^L< 1 0. lg 
/cm 3 «T-C*>5Ci:!6SJ:*)»*LV\ S&e^ttf-fi 

ff^st)®©, mtm&&M&i 2*mttv?>z. t*s 

Sfc, »klM»ftl2t*-#y7x/^^i 

s < , rn.itm.mmm 1 2 
s i o#*<ofef7'b&v^-c, fcitmmmmi 2t*> 
— jj« v 7 * h i Rj«? u -c kai* *» e> * 5 a^tt^- 

[0 0 2 9] lE#-#y7x^h©I*lt*0. 3g 
/cm 3 «±T-$>3i:, Mfl^XrfBBflEl 2i>b*4U 

71/vhtiKoov^t), uttt&maawiti 2kxv 

7x/i'hO*Mli, 0. 3 g/cm 3 WTi:«ii5V^ 
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fc, HMS^fcO. 4W/m- k£*Ti{£<&5o fl&o 
(i, tof ^S<t5: L-v^s, Sio^ 

~ 1 0 mmSSiiiS LV\ 

[0 0 3 0] Ttttt l 3 <r>W i li. Krt:3£**3»gflE i 2 

OTA^^flfte^tr^lti"^ l~10mm©8P 

#*Lv\ H^fcfflv^TiWi 3© 

[00 3 1] ifETIfcltWftttffjft^lKi: LTf44f ICRS 

[0032] * jt, jitsTifcW t Btitmmf&mft t com 

fc» S i 0#Xk<D5J&i£i. 9 S i C# Sfcit>, 
[0 0 3 3] Rfl3H*j£»#©T»-B«-r 5Ttt*t©« 20 

[0 034] ft*S, JBUBlga»fe*|j*lSfc£5— it© 

mM^MSLXimi^TM^ 9 r. t 
Am* uv\ jftflgx@;&tf^/&x§£^i$i:: : fT ?ri 

[0 0 3 5] r©J:5t**W©|«{bS*rii»fl£©«J« 

[0036] mj&mffsMcbmmm&MW- 

tcDWf-JfAi-^TIttt-t LTS?^«/65 0. 3g/cm 
[0 0 3 7] 

l^i-^/i^ ^^firH^H^J^^-t-RB^^ns few 40 

[0 0 3 8] HJ£#I 1 

30)/m©a &0Mt3£*»* 7 0 Sftffi. ¥ 
*Sttfft0. 2 8^(0^1^8119*3 011^ 

u if mmm 2 c m/^K-cin 2 i^-r <t 5 

2 3 srf^H ufco r <r>m\s£%m&<& 2 3 »4, * 

^UAS3 3mmX3 3mmX 3 0 0mmt*, US. 50 
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2 5©ti!3 ll/cm 2 N WM2 4 Off ^^0. 35 

[0 0 3 9] Vtt 
fi G100) a>&tt«jKj&/SftJl±lC, 

( 3 mm X 5 mm X 4 1 0 mm, Hfte^^ : 0 . 2 
4W/m-K> H«S:0. 15g/cm 3 ) 

ILT> 5%©»**flE«:^32»«i:SBllfc©«'£ > # 
^.#H^T> 4 5 0tt»t5- ttwi iJttlSIr 

[0040] jjcjc. mtsmmm 2 3 &_hiejfes;B?& 
ftdiiLfctt, «a*$a»fci»Au mm#*9m*. 

T, 2 2 0 O'Clc^pfBii-Sr i:fcJ:9KflaS«J«JW*«> 

[004 1] 

(1) SiifSME 

3XSC«»fS:fTV\ *(f§i«Sr*Je>fc. 

(2) ttMbftA 

tSMl^iai (SEM) 9*fcJ:9IMBL/t. 

(3) t°>*:— 

[004 2] 1 t?#&ftfc*7LK£HB£*att* 

en L-c*3ib-?\ «ae«sjiffu-caa**:#Sfc 

i\ nhMz. J fr^Zf/\'(D¥-i%<om-f®&te. 5 2MPa 

[0 04 3] HJ£0y 2 
Tlfct+i Lt> #>7i;H- ( 5 mm X 5 mm X 4 
1 0mm. mmm&O. 2 4W/m • K, fig®f£ : 0. 
lg/cm 3 ) «rJBV^iCA*Wt, Itffiftl 1 t NtitfC LT 

[0044] ^njgeai 2 xnbtitz&iLmm<tm.m%m 
wsEM?K^i4(c*t. &htiiz&Rnm<tmmm 

Wbtufc-^VT'/KO^cofttf^^, 4 7MPa 

t^sg^ilicD^tit^st^iS^-o^ ^:ft 

(Dff^^n^Jiwa-a-iUffd^ofcfcfe, ^bS^BK 
^■^ose^*Jg^Ji©^± , 3^^<. «ue* s 

[0 04 5] 3 

TfWiLT, (2mmx 5mmX 4 1 0m 
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[oo46] *mm.m 3 xn<bnt^nmmtmm^u 

LTV fcfcTL, »?>ttfc*^^/KO?i*>Jw 
14, TtttftSWi"* Lfc 

^TtttfSMESriBllELfcirrSK ¥^»ft»f^t«»4, 5 

bteZ> Ttt*f L fz®&mii%frX'1b o fcfc ft £ 

[0 0 4 7) JttfrpiJ 1 

tmm 1 1 P3«gtd L.xmtmmmm 2 3 Lfc. 

-#^*tSg G 1 0 0) *»5»te5BilBfflf&A±fcittSrtft 

(4, 4 2 MP a t-IS^ofc,, jgL&mt&M, k <D&M 

[0 0 4 8] 

[Hi] 
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[hi] *&m<omtmikjmto-<o&tfti5m<r>-m%:®: 
[@2] *&m<omk&mmm<nm.i&jjmzi6;\,^xm 
[h 3 ] 1 x&btift&nwfcikMm&tto&m 

(DSEM?Xffe2>. 
[14] |llfi«2-e#feftfc#?LK«fl3£#»#©*B5 

nasi nmw3x'&bfttz£Rmi%.ik&m&tt<nwim 

10 ©SEM?lffc5. 

[16] jt««n?»e>ixfc#?LRft{k^*ffl*foaffi 

OSEM?Iffe5. 
[07] «#©£fc&*^#©«J*#»fc*a#Jfc3* 

[H8] ■fe9 5y^7-f/u^Sr«SCe«jfc*-f»«BI-efc 

[19] (a) (4, t75 S^^/W^&fllJ&i-^ft 

K«<bS*»*t***«jics%-f»aH-e*>9, (b) 
»4. (a) KTjk-r&nmfflt&m&tt&A-Ai&mmm 

20 T£>5„ 

[^•§-W8ft?l] 

1 1 mmmmM: 
1 2 ftfcgxjftgft . 
1 3 rmt 

1 4 

2 3 mtmmtfmw- 

2 4, 94 ssg 

2 5. 9 5 KilTL 

8 0 ±9 5 vty-i/V? 

30 90 ^nsmitmrn^u 

9 6 
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[08] 
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